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^HNICAL REPORT II: ' INSTRUClfdhAL. MATERIALS 

^ PART D: LEARNING TO SOLVE PROBLEMS 
BY SOLVING PROBLEMS 

APPpNDI-X A: Components of the Problem . < 
• f Solving Bulletin Boai^ 
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T€CHNICAL REPORT II:. . INSTRUCTIONAL MATERIAL? T ' , 
, ' PART D: LEARNING TO SOLVE PROBLEMS &Y SOLVING PROBLEMS 

V ,V , V. : APPENQIX A: Components of tife Problem Solving - 
" • ^alle.tin Board • , . . 

Explanatory note: . , 

* " .'V ' ^. 

Mil problems,utilizeci in both pilot studies follow. They have been 
arranged in the. following order: ^ 

■ ■ ' 'Nos. 1- 3: Us.ed in PjlQt 1 only .'■ ' ' 

, ; . Nos. ,4-10: "Used 'in both Pilots 1 and 2 ' 

: ' ' " Nos^ IT-lS: Used in Pilot 2^only 

• problems useJ in Pilot 1 have the sectibn called "ilere's ^ome More". . 
Interested^ whichf was eliminated fn P^ot^ as noted earlier.. . ' 

-'^ " ■ ' ■ . ' % ' " ■ 

/'Also note that Problems. 4-18 which were used in Pilot 2'are the only'.one^ 
with teacher answer sheets. This change was also noted in the bocfy of 
the report. \ . ' . ^ / ' ■ 

' ■ ■ . . ' ( ' ' \ /■'.■'■■ 

Iri this appendix, in the iriterest of saving paper, three' parts of the 
bulletin board" have been typed on one page. These parts are: ' 



\ 



^ "The Problem" 
♦"Will This Help?" • ' 
■ *"Here's Saiie More. .. Interested?" 



The "What Others Have Tried" is 'omitted. 



On. the buUetin board each indiA/iduaTly! numbered item was on a separate 
half-sheet of papdr so that th6 studeptis saw the items one at a time'. 
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CP R 0 B L E M 1 ) 

THE PROBl)|M^-' . ' 

• 1.^' Show the waiys-that 9 marbles can be put into 5 cups, so that each cu-p 
^ has, a different number of garbles. " ^ 

WILL tHIS HELP?, • ^ 

1. How many cups do you have? 

2. Could a cup have. zero (ft)) i^bl^S'.in it? 

3. Would drawing cupiS'|and'tnar'bles help you work this problem? 
,4., How many^ ways^^'^ t^Kene tp^ solve' this problem? 

5. Tom wrote thi^;^^^ ''^^^^^ * - 

What do you think about Tom's' answer? 
HERE'S SOME M'ORE.. .INTERESTED? • • ■ ^. 

1. What.is the fewes\ marbles you would need to get a different number-of 
■ marbles" in each^ cup' if you had ^ cups? • ^ 

2. How many marbles"^ woulrf* you need to work the five cup. problem? 

3. ' If you had 12^ r^r'bles and four cups, -show the ways you could put a " 

different number ^n each cup.' • ' 

4. I'f you had 21 marbles, what is the largest number of cupj^that you. 
could i^ill if you put a' different number in each 'tup? 



.7' 
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( Pro b l em 2 ) 

the problem 

• ■ ■ • ' ' ■ , t 

2. At Cathy's partx there was a guessing game. Thfere were 10 chips divyded 

into 2 cans. . You won a prize if you guessed t,he correct number of chips 

in each can. 'Show all the different guesses you could make. | 

WILL THIS HELP? J ^ ' ' ■ 

1.. Is there more than one answer to this problem? 

2. Would six chips in one cup and 5 chips in tfhe other be one answer to 
this problem? 

3. If you want to, how many ways would you guess there are to do this 
problerii? * « ^ ^ 

4. Making a drawing like this might heJp, 



Jcup/ 








]0 


O 



5. Woujd you Tike to play this gam^? j . 

6;" When^cuD A has lO^chips, then cup B has 0 chips. Alsoi When' cup B has^ 

10 ch"3;p^, cup A has 0 chips. ^ ' ^ ^ 

7.. 5\chips in cup A and'5 chips in cup,B cai\ only be counted^s ohe way. 

HERE'S SOME MORE... INTERESTED? \ . ^ ' / 

1. Show the^ways you could put Tl cVips into 2 cans'. / 

2. S^how how many .wa^s you could put 12 chips into 2 cans.- / ^ 

3. uDa you s^e a pattern? If you do, guess how many ways y^u could put 

si ■ ' ' ' ' f / 

13 chips into 2 cans.^ Then, see if, you can find that many. . .or/more* .. 

or less. • ' / 



CP R 0 B L E M.*3^ ) 




' THE PROBLEM 



3. To|make this a magic triangle, put one of the/numbers 1-6 in each circle 
so that each side of the triangle adds up to jlO. • ■ 

WILL fHIS HELP? ^ 



Hbw many numbers can you use in this probrem? What are they? 
'It fS^t help to put "5"' in one cornfer or at the top. 
I^hat number should each side ^dd up to? 



|l9w many ways are there to do this problem? * ' 

5. With "5" at the topA-t'rj^"3" in one of the corners. (If yoiT^it '"5" 
Jin one corne^r, put "3" in the 'other corner or at the top.) 
/How could this be a magic triangle? 

E'S SOM^ more;... INTERESTED?* 

li* Show how to put one of the numbers 1, 2» 3/4, 5j 6' in each circle so 

,/ that each_s-ide-add^ u-p to 9. ■ \ T 

Z. llsing t^'same numbers; show^ how you can makie. each side of the triangle 
add up to 11. Then see if ybyy^anjrake it work for any other jjumber. 



o o o 



3. Using 1, 2, 3, 4, 5 once each, make the'^'row and the column add up to 9. 
:J II:D A-^- ' * ' 





PROBLEM 3 (Continued) - ^ , > ./ ^ . * 

4. Sf4)w how one oF the numbers 2, 3* 4, 5, 6, 7, 8, 9 can make' each 
. sia^ of this triangle add up to 17. 



\ 




f 



V 



ERIC 



8 



II:D A-6 



4 

. ( P R 0 B l"*^ 



THE PROBLEM . 

y ^ , ' ' 

4. Some children are seated at a large tound 

Ted takes 




They pass around a 

box of candy containing 25 pieces, Ted takes' t/e first piece. Each 
child takes one^ece of candy as the box is passed around- Ted also 
gets the last pie^of candy, and he may have more than the first and 
Jast pieces.- 



WILL THIS>{ELP? 
1 • Who^ gets 




he first piecef of candy? ' ' ; , 
e last piec^ of candy? 

how manyf children there could be? .^^n 
"here be 25 ch^l^en? . ' f - 

u think there is more than one aKiswer to t>iis problem? 



.-£^C. 



1 



HERE'S -SOMEVMORE;.. INTERESTED? 

' ' ^ ' - ' ■ ■■ . . ; 

If Ted got four pieces' of candy altogether how many ^children wer 
seated at the table? ^ ' ' \ 

Z. Suppose the box only had 23 preces of candy in it-. Now, how many ^ 

children could be seated around the table?. y 
3, L/rBwo^he|r room, some children are seated iNi a circle. They mss around 
. a box of candy- containing 20 pieces. Linda got the first piec# of candy 
£^nd 2 altogether. This time the secon^ piece was not the ltsr>dece in 
the box. How, many children could be seated^^aifetind the table? ^ 



\ 
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PROBLEM #4 . .,. • V " • '■ 



There,are.:several answers to the '^25. pieces 9f candy" problem. JThere could 
be: 24. 12, 8, 6. 4» 3» or 2 children.. 




J » . .if 



children's v/or4< will probably not loo^ 1 ik^thisr That's OK--^ 

************************* 



•jj EM EM B E 



2. Wcife^ig on thz fyiol)lm iA mo^z AjnponJiant tkan getting a ^afatcon^ Le./^ 

3. Encou/fccxge c/ui:rf^en to tatl/io-ith (^Ack ^othox alul.m^^i toQQtlwi i{\ tlizy mnt. 

4. ktioio and dncpnActgc. a4 much^ihc. thz biitiQtin booAd a6 po66tbtz-. 
* *****^* **/****************************** *******W*************>*.**^ 
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(Pro b l^e 'm 5 ) 
the problem , ' 

' , ■ ; • ; . ^ ^ ■ ' ; 

5, TomVand Judy both work part-tim is open . 7 days a 

i 

.week. Tom works one day and th$n has three days off before he works 
again. Judy works one day and then has four^ays off. Tom wor1<s this 
^ Monday and Judy works thi^^Tuesday. ^ Shp\^ the days in 3 weeks tha^t Tom 
and /Judy will work gn the same ^day. 

WILL THIS*HELP? ^ ^ ... 

1 . How many days are there in^ weeks? ^ " • 

2. HarVe you thought of making a calendar for three weeks? 

' Sunday ' Monday Tuesday Wednesday Thursday Fridays Saturday 
Is this [^ppblem hard? 

If Tom'first wo^ks Tuesday, he next works Saturday. After that, he 

next works _. , . * ^ ' • 

Judy first works ^ . • ^Sffe^next works. ' " ^ v After , 

that, she wor^ _J, ■ V * ^ ^ - 

Do you like eat in a cafeteria?. . • " : 

:HERE'S^SOME MORE//.INTERESfEg? , ' 

1.' How many days in. 6 weeks will Tom and'^Judy be working together? ; v 

; Wh^^^ be? . ^ * ■ '\ ; V 

'2. How many cl^iys in 9 week's will Tom*and Judy be working together? ~>n^. 

V What w^^^ be? 
3r^^^^^ closed on Sunday. Tom wo^s* one day Jf'nid is 

>^ of f th^^^^ works agairi. Ju^y works one-day and 

Is of f Your ^working days before she works again. , Tom works Tuesday 
/ vdijd Ju3y 'Works Thursday. Show the days in 3 weeks they will work 
together . ' ^ * 
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Mon 


Tue 


Wed 
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Thu 


Fri 


Sat 
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Qlie wajf^ to answer the."To!l^d Judy" problem is: ^ 



When, they will work 
on the same day. 



The chiWren's. wo^ will prji^ibly not laok l^ike this/ That's OK. 



■ • \ ^ . REMEMBER 

• ■ . ^ ■ ' • 

2.^ Wo/ik4Jig on tlie. ptoblm M'mo/iii :mpo/Ltantr^ a ^otuitLon. UkC. 

^ 3/ EnaouAaist c/i^>i.ck to talk ioith^op^ qtlm: cl\^ m^ik toQ^koA 'tii^j^vocLyit. 
■ 4\ ' Allvw and Q.naduAage, a6 much cue OjJ thz bulletin booAd a4 po6 6lbt't. 

; -12 II:P A-1-0 i- 
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^INe problem ■, , _ '^^ 

^- ThereVer-e 8 fieople at a party. If each person shook every othe'r 
- • 'J persQn's hand\ 'how many handshakes were there? ' * • 



WIlL THIS*' 



' • 1.1 Hov^ 



e were„atr the pafty?* ' . 

'-'Jt'^' '"any people would" he shake bands with? 



..3. -I Is tffiX^prpblem fnteresting? 

4. ^ «;Ydu can make rfp names f,or people at th^ party. 

5. Mf Joel ■s^obkfha'nds with Cheryl, then Cheryl would not have to shake 



Joel 's hand, 



. HEftE'S'SOME.MOR^. ..rNTERESTED?. " . . . ' 

iJ If everyone at your hous^ .shook. hands, how many handshakes would there 

2. If eyeryo/le.in your ek.§s shqok'" each other's hand, how many handshakes 
would thjfere b"e?t ' . .. ' . > • • 

3. . If there were lO-handshakes at a party, and you knew everybody -shook 

everybody else's hand pnce, how many jJfeople were at the party? 

4. Make up a problem.^! ike this one .and a^k a friend to try solving it. ■.. 
(You may want to try the problem at-home, ^too! ) " 



PROBLEM #6 ■ 



le way to answer "8 people, how many handshake?" is: 




• wllii 

\ Sandy 
' Linda 

A 

Norm 
Barb 
. ' Gert 
Tom 
« ' Randy 



V 




' Whose iia'^Hc; they shake 

— — — — — 

Sandy, Lin-* >-'k >^;f . >rt. torn/ Rari^iy' 
hinda, ,Norm, Barbr Gert, Tom, K<lndy 
Noon, Barb, Gert^ Tom, Randy . 
Barb^,,Gert, Tom, Randy . • * 
'GertJ, Tom, Randy . ' 

Tom, Randy 
Randy 



# Hanjlshakes 

— ' — 



b 

5 

4 

3- 

2 

1 

0 



: 28 Total 



The children's work will probably not \obk li.ke.this. That's OK. 



R.EH'iEHBER, 



■2. Wo/Lfe^ig on t/ie pKobil^jiTZs moKc AjDpo^Uant ^/tau gcvttoig a >6Ci£a;tton. Let 

3. £>lbott^'age c/i.-ctdicn ic> -toCfe with each otiwi aiul i^uxk tdgQ^tkoA, ^ timj miit. 

4. kttoi\) akid zncotyia^z^ much tuz thz batfctui bo^d a.6 poUAibto.. 
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• y \ • "i P R 0 b'l E M 7 ) . ^ .^ 

7. Sribw the ways that 15 pennies can be pyt into 4 piles s^^at each 
T^ile, has a d if feren'b^ number of pennies. . y ^ - « 

WILL THIS HEl,P?' - , • ' - V , V" ^ '^ 

1. How many pj^nies.do^ou have'to work with in. this problem? * '• - 

2. - Kev - /ro+e "0, I0,- 3. ?" for-"' -"i<;wpr . Joannie said?""If you didn't ' 
"Miave any penriie's, there. wou lurj^'t oe u pile."^ What do you think? 

3". If you we^nt, guess, how mrfny^ways there are to do this piroblem. Now, 

• see how close your gues^\ i?. ' ,- . . 

4. Is "3, 7, 3, 2" |)ite answer ^to this problan? 

5. , Is this problem fun? . ' 

6. What would happen /it\ the problem read, "Show the ways-to put 15 quarters . 

• into 4 piles so that each pile has a different number of quarters •"? 

7. Did you realize that 10 is too many pennies for one pile? 

HERE'S SOME MORE... INTERESTED? ' ^ • / 

1. i^ow the ways 16 pennies can be pu,t' i'n 5 piles so that each pile has a . 
different number of pennies. ' ■ . ■ ^ 



PROBL'EM #7 



\ 



One way to work the "15 pennies - 4 piles" -problem is 1 + 2 + 3 +. 9^= 15 



;. 



other <combi nations are: 1, 2, 4, 8 ^ 

■^'^ ^ ■ 1. 2. 7 ' 

,1, 

>, 3,, 5, 'e , 

2T 3, 4, 6 • 



i. 



< 



1 



4: 




The. children 'sHvork. will /probably not look like this. That^s OK. 
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REMEFIBER 



2. dialing on tka p/iobtm aj> ^m^z Ajr\pon.ta\vt tlian-^^tln'g a ^ohjution. loX 

" 3. Encoti/iagz duUjdA^n to tcutlC uuXh qjolcH oikQA --md voo^k togdtlWi ^ -tiidij mnt. 
4. AttoiM and di^couAaga mac/i tt6(i o^-^/ie butCdtin booJid' poti^lbld. 

. . J 16 ■ ■ 
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PROBLEM #8 



One way to answer "IS penni-es 



3 pilles" is: 



lb 



1 + .3 + 1.1 = 15 

1 + 4 + 10 = ..T5 

5 + 9 = ,i5t 

. t + 6 + 8 4' 15 : 

2" + 3 + 10 f l€ 

' 2 + 4^ + 9 ' , - '15 

2 + 5 + 8 = 15 

2 6 + 7 ^= "15 

3 + 4+ 8 = 15 
'3 + 5'+ 7 = 15 

4 + 5 + -6 = 15 ^ 




S 



The children's v^ork will probably not look 1 ike* this. That's OK. 
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1. Wonlii^ig on the, ptoblm t6 mcruTmponXant than getting ^olutipsi. Ut 
the. duMOieM 'Wi^" voU^kthz p^btml - 

3, Entoatage ciiildKm to^talk uiiXk Qjack qth^ a\vi too^fc tog^tkoA tliaj mnt, 

4. , AtC^u^ytnd rucoa'Lage a4 much a<se. tht^bLittiLtin bocuid po. 66 lb to,, 



^ - , " '•(, Problem 9) . 

the problem 

^- <.^in , jLieji tur duuwdnc^fc. This week his mother paid him 

19 coins. He got nickels, dimes -anii quarters. Show how many of each 
.. ' coin he^got. ■ • 

WILL THIS HELP? * , ' 

T. How many ^Jjas did John get? ^ / 

2. What kirki of coins' did John get? ' , , ' 

3. Could you solve this7problem Rising 7 quarters? 

4. Do you think' this problefB- really happeifedF jj ^\ . ^ 

5. Would it'help to write number sentences like ' 

• Quarters + ■ Dimes + Nickels = 19 - ^ 

6. Did you know that 16 dimes make-$1.60? Or that 20 nickels make $1.00? 

7. ^ Is there mpre tha^^one•way that John could have gotten the 19 coins? 

HERE'S SOME MORE. ..INTERESTED? 

' * ■ . ■ ' ' ■ 

1. ^how the ways John could get his $1.60 in 20 coins . if the coins were 

quarters and nickels. j/ ■ " ' 

2. John's mom won some money in a contest and she decided to give him a 
> bonus. She gave him $5.60 in dimes. How many dimes did^John get? - 

3. In a pile\of quarters Elnd' nickels, there are 2 more, nickels than- 
■quarters. How many nickelsiare there if the pile is worth $3.40? 



PROP! I ■< ' ^ , 

\ : ■ ■ ■ ■ 

^ On^ way to answer the f $1.60 in 19 coi^js. in quarters, d Tines' and nickels" is: 



Q 


D 


N 


$Tot 


# of coins 


3 




.15 


$1:60 ' 


4 " 19 • 


2. 


5 


1;2 


1.60 


19 


1 


. 9 


9 


. ^60 


19 






6 


.1.60 


19 




■ 


• 


■ » '■ 




\, : 




•1' 




1 



"The chrildren 's work will probably:not look likethis, ThLt's OK. 

\ ^ ^ v.. ' « ft 



REFIENBER 



3. , 

4. ' 



Mafee 4uAe . ev'i/Lt/one undeA.itand'iT thz pfioblm. 

[Qoni^iiiQ on tkz pfiobim -66 mo-^c -LmpofL-tant tl'uxn getting a notation. Lzt 
Bie dvUdfizn ")mi,i>" i\iWi tkz pfiobtm- 



Encawxcu^z ch-iXdfizn to iiaJib. lUct/i luxck othzfi and (Oy.'ife toge^tkeA tiizij\>XLnt 
Altoii) and zncou-tagz al mach'ui>z 6|J thz buLtztin boaxd a-6 po-SA-cbtCi . 
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w ( R R 0 B L E m ; 1 0 ) / 

THE PROBLEM «^ A • ^ ' ' 

JO. Jim wcJrks in an ice cream store. Ice ^em cones cost- 25(i. Shbw ti^ 
% wajig that Jim cffi, be paid exactly 25i for an ice cre^m c6ne. • V 

WILL THIS HELP? ' - " ^ ' ^' 

. ' ' J. V . r ■ : 

1. What are the different k^^nds of coins tji^. can be Qsed' to stjlVe ^his%: 



problem? • " ^ - i ^ : 



' . ■* 0 . 
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;Can you guess ' how many ways there are to make change for a quarter?^ 
Can you us| a dimes to make* cha?ige for;25(i?.' •' * 

4. .Would it help to pu^the answers you've found lnia"^table like this? ^ 
Wter Dime. ^ /Nickel Pe^tny TotiV -r^ \. 

5. Why are you interested«^n this^oblem? 

6. If you'had'3 nic)<els, what atfe the 2 ways you could make 25(i? (One 
way ;uses^ dimes. The othjr Ly uses penntes. ) 

HERE'S SOME MORE:.. .INTERESTED? , v ' 

1. If a sherbet cone costs 20t, show the ways Jim can be paid. 

2. If two dips' cost 35(i, show the ways Jim can be paid. , " 

3. A man came into Jim's store and spent 75i. If a soft drink costs 10*, 

show What^the man sould have bought for his 75*. 

^Rememb^^ . Single dip 25* X 

Doo^e dip 35* ^ ' ^ 

■^herBet 20* > 

^ Soft drink 10* : | 

Make up a^rol^lem like this one and give it to a friend to do. (You 
might want to try it at, home, too! ) * • 




. « 



■ \ 
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PROBLEM #10 



4 c 



One, way To'^nswer the "change for 25(i" problem is\ 

I. ' < 



Quarter 



1 












Dime 


Hickejl • 


Penny 


Total 


-0 


6 


— 

/ 

^ 0 


V 25f 




,1 


0 


25(t 


2 


0 


, 5 


• 




3 


0 


- z^t 


r 


2 


? 






1 . 


10 


2H- 




o 0 


15 






5 . • 


^ 0 


ZH 




4 


5 


2^ 




3 


10 


2H 




2 


15'" 


2H 




1 


20 


2H 






25 • 


■ 2St 



r 



The children's work will probably not look Tike this. That's OK.. 

******** t****************^^*******^^:****^,^,^^,^ 

- ' remember - • ■ ■ 



Working on tliz p/to^lm moK.^. im\dOhJ:jXY\X^ tka^x getting a ^oJ^iuUon. Ldt 



3, Cncca^age ckJldAm to talk mtk (^joick otkdA a^vd lOonk togoJiliQA ii thztj m\vt. 

■ * " . • r\ ■ ■ ' 

4. AtloiA) QMCOnAagz ai much thz\biiZ£,(itin boaxd a6 pq66ibtz.\ 



• CP R 0 B L E M 1 1 ) 

THD PROBIjEM , - 

1 1. Rosie woM<s.in^an ice cream store. Sheijbet cones cost Show th 

• ways that RosTTcan be paid exactly 20(t for a sherbet cone. 

' •* \ " 
WILL THIS HELP?. ' ■ ^ 

^ - ^ • \ . 

1. What are the different coins that can be us^d to answer this problem? 

2. How many ways do you think there are to give sdlneDne 20il ^ 

3. What is the largest number of dimes fou can use? ^ 

4. "Could part of the money that "you pay Rosie be 7 pennies? V • 

5. - What kind of sherbet cone do you like? • . 



ir 



> 



V 




.1 
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PROBLEM #11 



? Ojje way to answer the "change for 20^* problem is 



Dimes 



2 
1 

;i 

1 

b 

0 
0 
0 
0 



.Nickels 



0 

■ 2 

; 1 

V -3 

r 

2 
1 

I. 

■ 0 



Pennies 



0 
0 
5 

^10 

. d 

5 

10 
15 
20 



V- 



TotaV 



■ 20i 
20i 

""^oe 

20i 

/ 20i 
•20i 

20i 
^20i 




* 4 



■ < 



The. children 's v;ork will probably not look 1 ike this. That's OK, 



ERIC 



•X ''"'„■." ■ ■ ■ - 

2. Won.k.uig on the. pKoblQm .n\on.z Aj\\ponJiL\tt than gctA^wiQ a ^oOtfxon. • Let 

3. Encou/^oge ckltcOiCn to talk i^Wi aadi^othcx-mui mxk tog(itlii!Ji ^^tii(^ij- iocuiti 

4. Alto 10 and a^^ncotiAagQ, ab much a^t -Cff^ tkc butlc.tui boa.*i(J. a.6 pwi^cbte, • 
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^ ^ . • (f R r& L,€ M 1 2 ) 

THE PffeBLEM, ' ' . ' ** ■ . > ' 

• 4 • ■ ■ J ■ 

.12. Joe and Tim are playingf a game. Atrthe end of each ,game,.. Ihe loser. gives 

the winner a penny. . :*After awhile/ Joe -has won .3 games, and. Tim has 3 

more pennies 'than when he began. How may. games did they play? 

^H^L THIS HELP^s . . *■ ^ , ' , 

1. If Joe won the-first'^game^ how^many. more<^ennies woulcT he.have than'when ^ 

he started? ' ^ . ' 

2- What happ^s vttieQ»;pl^ wins .a game? . ^ ^ • \ 

3. If. Tim wfns the first game, and .Jpe«*wins ttffe secpnd, how many. more pennies* 
woilldyTim have, -than when he starred? \ v . 

4. Is t hi s^rob Tempter est ing? , " 

5. Do you need to know how many pennles^ach boy had to start with?. 



PROBLEM #12^ 



To sDlvl the "Joe and Tim" problem, Tim must win ilmore: games -than he 
loses^ . Vince Joe wins 3 games, Tim loses 3 . So,; tir)l must win 6 games . 



I 



3 6 = 9 , so 9_ games are played.. ' v Q 



hi 



r 



II 



. .1' 



The Chi l^reij's work :wTl1^ proba.b1^;:0^ like this. That's 'OK. V 

******* 4 *t*tt*t*ic*****iii:t'^iiiiiii:^^^,^*i:*tikt* **i* ****** * 



3. \En(iOiin.aQQ: talk (A)ltk mdi oif^'vdnci i(>on.k^og^tkM. ifi 'i^^^ 

4. -<An,<xiO c.ncouAag,^ muck lu^of^ tkd bilidctAM boa^d a6 .jbosybbCc,. . : 



" ^(.P R 0 B L E M 1 3 ) 
THE- PROBLBI^ ' . " 

13. Bob and Mary -are pl^aying a game. At the^end of each game, the loser 
gives the winner-'a penny. Bob and Mary played 6 games, ^how all the 
. things that could happen. - 

WILL THIS HELP? < ' f 

■ f 

1. -What happens when Bob wins a game? 

2. What is the largest amount that Bob could have-won? 

3. WoulcJ you *1 ike to play this game? 

4. If Mary won the first 2 games, how many more pennies would she have 
than when she started? . - 

5. Would it help to have pennies to figure this problem 'ofckt? 



^7 
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PR0BLEJ^#13 



One way to answer the "Bob /and Mary" problem is: . 



Score 


Penny 
Status 


Mary 6 
Bob 0 


Mary + H 
Bob - H 


Mary 5 
Bob 1 


Mary + H 
Bob - H. 


Mary 4^ 
Bob . 2 


Mary-+ zi 
Bob - 2i 


Mary 3 

'B-ob 3 


: Mary even 
Bob -even 


Bob .4 , 
Mary 2 


•Bob + 2i 
Mary - H 


Bob 5. 
Mary 1 , 


Bob + H'\ 
Mary - H 


Bob 6 
Mary 0 


Bob + 6(f 
Mary - 6^ 


'• 'V. ' " ' 





:• 'if Jj^i.fll. J^'*'^''" '^^^-^ '^-"^ 1 ."^"^oba bl . not look like this. That's 



OK. 



'aV 'J^^'<?wt^fW*^^ **********»»******»*»*» ^»»»»»***>^ 

1^,E MEMBER • 



2. \}Jon.k<jig on tkt)?''iobtQm ts mon.^ in]pon.tja^tt tlian QcXtuig a 6oi!ation. LoX 

3. Eucotuagd di'UidXQ,\\ 6p tcitk uiith iULcli otilct aiuf -nJonk toQeXkcA If^ tiwij uuat 

4. Kttoi^ and QMCoan.(u\{i a<s mack H'Sd t.ha baiCatui board as pci-sibCe. 

«««««««««««««««««««««««««««««)^««V «««««««««««««««««««« ** ** * * * ****** 
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' ( P ftQ B L E M 1 4 ) 

THE PROBLEM ^ ^ 

.there were 10 handshakes St "a party, and you knew everybody sbook^ 
everybody else's hand once, how many people were at the party? ^ 

WILL THIS HELP? 

!• How many handshakes were there? ' . 

2. ABout how many people do you think were at the party? / 

3. If there were 2 people at the party, how many handshakes would there 
be? ' . / / . \ ' 

4. ; If thec^ were 4 people at the party, how many handshakes would there 
. . be? ' , ^ 

5. You can make up names for people at the party. 

6. Is this problem difficult? 

7. If ^Harold shook Joan's hand, then Joan would .not- have to shake Harold 's 
hand. . " 
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PROBLEM #14 

One. way to answer the "10 handshakes, how many people" problem is: 

- 2 people/1 kandshak^ 



Mrir^i 1 \/n 
rial 1 ijrii 


r 1 an N 


r rariK 




Marilyn 


Frank, Ai;t 


Frank 


Art . 


Art. 




Marilyn 


Frank, Art, 


Frank 


Art, Orville 


Art 


• 

Orville 


Orvil le 





3 people/3 handshakes 



4 people/6 handshakes 



Marllyrt 


Frank, Art, 'Orville, Horatio 


Frank 


Art, Orville, Horatio 


Art 


Orville, Horatio 


Orvil Ve 


Horatio 


Horatio' 





■ V 



\ 



Jhe-chi]dren's v/qrk will probably not 1 ook" 1 i ke "thi s . -That's OK. '' 
* ■ -\ . ■ ■ ■ - ■ 

*******'-^*********^**t:t**^**tt ************** 

. REMEMBER ■ — - •■ 

?. Mafee 5uA'e eucAt/one Lind(>A6iand6 tht pn,oblm, 

I 2/ [^oxki}iQ on :tliQ, pxobtm l6 mo^d important titan gcXXaig a 6ofjLit<un, Let 
t/ie cliild^tn "mciis" uj-Lth t/ie pnobZm. ' ^ 

3. EncOiUiagc. c/icWtcu to tatk nfitl^ each otlicx^uid (OCi/j toge.tkcA ^ tlmij mnt. 



4. Alton: and cncoiLiagt much ui6d^o^_thd buWvtAM bucuid a6 pc6Sibi^. 




. : • ( "P^R 0 B L E M 1 5 ) . ' 

THE problem' ■ 

15. Show the ways Jplirt could be pa'^d his allowance of , $1.60, if the coin's 
were quarters and nickels. 

Will, THIS / / • '/ ^ 

1. How many answers do you think ^re are to this problem? 

2.. How much is John's allowance? 

3. What coins irl used in this problem? 

4. What is the^largj^est number of nickels that John could be given? 

5. How would i?bg spend an allowance of $1.^0 a. week? 

6. Could johrr^^et seven quarters? - 

r:i . ■ • . 



4 
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\ 



PRObA #15 



One way to answer^the "$1.60 in quarters and nickels'* is 



Q 


N 


/otal 


6 


2 


• $1.60. 


5 


7 


-.1.60 


4' 


12 


''i.60 


3 


17 ^ 


1.60 


2 


?2' 


1.60 


1 


27 


l.,60 


0 


32 





The children's work wfll pi^obably not look like this. That's OK*. 

• • r 



R E 



E R 



/. Ma-fee, ^i/Le.cvcA. (/one undii/i!itan(ji6 tjie. p^obtam. 

2. * Wotfe.uicj on tlm piobtmU^ mo/te -anp<3^;taat t/ian CjC^tclng a ^otiLtioi.i. idt 

3. En'cotUiagz cki.^djiQM*' to talk uiLtk eja.cti otlicx anil toonJz -tqge.t/i.cA thcij locuit. 

, ' > 

4. ALtotiJ and cncouAagd inack Mfi tho, biiiLCctin buccxd^as possibiiC.. 
*********************************************************************** 
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. ' % ■ ( P R 0 B L EM -15) 

THE PROBLEM ; 

• > ■ 

16. Some children are seated in a circle. They pass around a box of candy 
containing 20 pieces. Linda takes the first pj/ece. Each child takes 
one piece of candy as the box -is pa'ssed. ai^ound. Linda gets a second 
piece of candy but not the last piece in the box. If Linda got two 
pieces of candy, how many children could be seated around the'table? 

WILL THIS HELP? Z.' , ., ^ ' 

1. How many pieces of tandy are there? 

2. Whs gets the first piece of candy? \ ' 

3. How many pieces of candy did Linda get? . \ 

4. Did Linda get the last piece? 

5. Could the answer be 19? * ' ^ 

6. Is there more than one answer to this problem? / ' . . 



)3 ■ 




PROBLEM #16 



c 



There are several possible answers to the "Linda's candy" problem, they 
are: . 10. 11. 12. 13. 14. 15. 16. 17. or 18 children. . • . 



/ 



< * 



Tile children's work will probably not look like thiS'. That's 0K\ 

/ ■ . • 

I 

REMEMBER \ 

2. l})onJiing oh the. pnoblm moKt mponXawt than gcXting a 4o£itttrm. Let 

3. Encourage cliLtcOum to tciik with mdi CjtlicA.ami ivuxk toQdtlicjL ^f^ thatj mat. 

4. AtioiA) and cncon^agQ, a6 much llml 0|$ tki batCcUn boaJid cU pc^is cbte.. j 

*********** 
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P R 0 B=L EM 17) 



THE PROBLEM 



17. L^on drops come, in- packages of 3 for lOi and chocolate mints cost 
1 for 5^. Harold bought 20 pieces of candy. How many pieces of eadh 
kind of candy could he have bought? 

WILL THIS HELP? - 



1. How many pieces of candy did Harold buy? 

2. Could' he buy 7 lemon drops? Why? 

3. What is the largest number of lemon drops he could buy? 
4: J)o you like lemon drops? _ 

5. Could Harold 'buy 20 chocolate mints Vnd no lemon drops? 

6. What would you buy? 



PROBLEM #17 ^ 

One way to answer this, "lemon .drop" problem is: 



1 omon 
LcillUi 1 


r hnr 


1 U LG 1 


Drops 


Mints 


Pieces 


0 


20 


20 


' 3 


17 


20 


6 


■ 14. 


20 


9 




20 


12 


' 8 


^ 20 


15 


5 


20. 


18 ; 


2 


20^ 



c 



^ The children's v;ork will probably not look like this.. That's OK. 



■ REHEM.BE-R'> ' - 

2. * Wo^fe.cug ou t/ie p^ab^e^n '-c^ mo4e Aj)]po/ita.nt tlian getting a 6oikition. Lut * 

3. E^coL^^^l^le cliiXxi^cn 'to talk mtli Qjci^k atlicx and 0)0.^1 togntlKiA tkaij myit. 

4. Altaic and cncoa/iag^ as'matih tt6e thz butC.ctMi ■ UooAd a^s pcSi^ibtz. 
*************** ** ***~*^***************-****** ****** *^***^ ************* 
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( P R 0 B L E M 1 8 ) 
THE ,PROBLEM • V. ' . ' ' 

18. Mike and David both work part-time at a grocery store which is closed 
on Sunday. Mike^works one day and then has 3 working days off before 
he works again. Oavid works one day and then has 4 working days off. 
Mike works this Monday and David works this Tuesday. Show the days 
in 3 weeks that Mike .and David will work on the same day. 

WILL THIS HELP? ' ^ . ^ ' 

1. How many days a week is 'the. grocery store, open? 

2. Have ygu ever wanted to work iii a grocery store?, 

3. Is Sunday a working-day at the grocery store? 

4. Have you thought of making -a calendar for the 3 weeks? 

5. If Mike works the first Monday, he next works on " . ' ' 

After that, the. next -time he works -is __. ' 

6. David firs-t works oti . . .• He inext works on • 



\ 
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PROBLEM 
One way 



#>8 



to work the "Mike, and David" problem' is: 



Won- 


Tue-s 


Wed 




Fri . 


Sa,t 


•M \ 


' D ■ 






. • ■ - \ 




n 




M. 






When theyvbrk on the 
same odi)f '. 



The child^^en's '.vurk will |jrobat)ly not louk *likr> bhis. That's Ok: 
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TECHNICAL REPORT II:" INSTRUCTIONAL MATERIALS 

PART D: LEARNING TO SOLVE PROBLEMS , 
BY SOLVING PROBLEMS 

APPENDIX B: Observation and Interview Forms 



( N 
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Date 



OBSERVATION SHEET- 



' Teacher's Name (Class) Start 
(which classroom for teachers ' . Time 
who work v/ith ^ classes) / . 



Finisji 



Observer 



Day on this problem: 



xProblem # 



■{ 



Nature of classi^'on organization : 
Arrangemerit of 1^urjriitur*e - 
Location of bulletin boaN - . 
Ease of access jof bulletin board - 
Other observations - 



1 . 2 



(ether) 



V 



Nature of prbblem sessfon : ^ ^ 

' Introduction - . . . 

Degree o-Meacher ^involvement (very much - none at all) 

Degree of Teacher directiveness (very directive no dtretptiori given) 

^'^ . 

♦ --^ ■ f 

. ' ( • ^ 

■• ' ' ■ ' X ' ■' i' '■ '■ 

. "Messing" Time ' ' . " - / . ■ 

— ■ ., ' - *. ' •-. ■ - 

Degree of Teacher involvement (very mh\\ - none at al.l) 

. . ^ 

' ;Degree of Teacher directiveness (very directive - no direction given)' 



0 

ERIC 
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40. 



y 




' "Wrap-up" . . 

Degree of Teachei^ involvement (very much - .none at all) 

Degree of T6acher directiveness (very directive - no direction given) 



Number of students involved: Only act^ity underway: Y N 

(elaborate if needed) ( el aborateV needed) 

/ « 

■ - ■ • ^ ■ -, .1.. • ■ .. . • 

' Mode in whic-h students worked : individually ^ small .grqups 

* ■ ■ 

Use of Bulletin Board ' ' 

Use of "Will This Help" 

^ Use of "Things Others Trfed^' ^ ' . j 



large group's 
(entire class) 



Observfer's Comments & Summary 



Conduct of the Session in General, (did it go smoothly* etc.); 



W^ltional Information Regarding *the Teacher's Role: 



Manner In Which Children Worked: 

• ■ 41 
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Type and Nature of Discussion (if any!)V 



Observed Difficulties (e.g., working of problem statement, use of B-B, .,,) 



Other Comments: 



/ 



ERIC 
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TO: Problem Solving Teachers DATE:.' May 12," 197.6 

FROM: • Marilyn Jacobson RE: Post Piiot Test Intervi.ews 

Frank Lester • 
• Art Stengel ' , 

During the week of M^y 17, 1976 we will be conducting the post- 
pilot test interviews. ;As we have discussed, these will consist of 
a one-hour interview with you and 10-20 minute interviews with some' 
of your children. Your comments will help us. gain further insights ' 
into the materials and how your students worked with th^m.'. « 

In order to help you organize your thinking about this problem ' 
solving experience, we have included an instructional process organiza- 
tional sheet and an. outline of the types of questions that we .will 
ask during the interview. Below are specific instructions' for each 
page: . . 

Page 2 Instructional Process 'Organizational Sheet 

The instructional process that was outlined during the in-service 
meeting included "trie following steps: 

1. Problem presentation— The time during which the problem was " 
given to the students and was clarified if necessary. 

2. Problem solving— The time during which the students worked 
on the problem. - , 

3. - Problem discussion— The time duringv which the students dis- 

cussed their solutions with their classmates and teacher. 

» ■ 

Mn the interview we will want to know what happened in your 
classroom during each step of the process. You may use page 2 
to make some notes,: or to organize your thinking for the interview! 

Page 3 Types of questioiYs . ■ ^ . . ■ ' . 

.The questions concern the material s , the students' per^ptibns and 
your papceptions. .These^^questions should help wu to organize 
. -your thought* concerning what happened during tile problem solvina' 
experience. . 

We^hope that this information will be helpful in orgtffnzfn^ your 
thoughts and we are looking forward to, discussing with yoiyour exper- 
iences with and thgiights aboL|t the.material s. . \ 



^3 

n:D B-5 



instr6(JTI0nal process 

PHASE I: Problem'^ Presentation 



Teacher * 

*^ 


Students 

• ■ ^ 


PHASE II: Problem Solving. 7 

^ f 


Teacher . - ,^ 


Students 

\ ■ f . 


PHASE III: Problem Discussion 


Tea Cher J. 


Students 



. V 



' 'TYPES|OF QUESTIONS 
' Material? ' ' ^ ' . ^ * 

.A- Has the bull etiVi board been an effisctive way of del ivering 
instructional rilsterial to the children? 

B. Were the different sections of the board successful? What 
changes should we make?" 

C. Was the notebook a convenient and functional means for pre- 
senting the. teacher materials? What additional information 
would be helpful? 

'n \ V. ■ 

D. What additional materials have aided the students in solving ■ j 
the problans? What additional material-s mighj; we include? 

» . * 

Perceptions of Students , 

A- How do you think your children view mathematical problem solving? 
B- Do you think these materials changed their view in^any way? How? 

C. Oo you think your students liked these problems mo>e or less 
than those in your textbook? 

D. Did any students react to these Materials in an unexpected way? 

Personal Perceptions _ ' 

A. How did these materials fit in with' your mathematics curriculum 
and were they relevant to any other subjects? 

B. What, if any, is the value of using^ these materials or materials 
like these with your students? 

C. In what ways are these problems different from textbook story 
problems?. .'Which do you feel has been more valuable for your 
students? V 

D. In what ways, if any, did ^our children grow' as a restilt of 
these materials?* 



